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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive 
electrode active material for a lithium secondary battery 
with one discharge potential range, which at that, is 4.5 

V or higher in metal lithium standards. I?l2 
SOLUTION: The positive electrode active materia! 
includes Li, Mn, oxygen, and at least a kind of transition 
metal elements except Mn, Mn having a form valence of 
4 or higher. With this active material, the valence of Mn 
is kept quadrivalent irrespective of charging or 
discharging. Since the valence of Mn does not change at 
the time of charging and discharging, discharge potential 
range around 4 V which would appear by the change of __ 

the Mn valence from trivalent to quadrivalent does not ^ L I 

appear. Therefore, a discharge potential range can be 0 50 "loo 

set at 4.5 V or highs. "IfcBftfMfrirtKV 
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ti\ Ni, Fe, Co, Cu, C r SQm&RTCjR-F 
&5) tSJnSo d>0tDi:t, c©iEiS@1*KU:, 

*^J*LT, LiaMn 2 - y -d- M y C>4 (fc/£U 0<a^ 
1, d>0, Ni, Fe, Co, Cu, C r m<D 

[0 0 18] £/c, »^^JS7cJRMi:LT», N i #S 
SU\ 7GJRM*N i hLfcS^ N i (i, Jttt^lcN 
i 2 - A>6N i 3+ 5iTN i «♦ 'sgffcU fiMBSKN i <♦ 

T-feSfctf), N i ^TfeOs L 

frfe, 5 Vjftlt^T'&S^m&tf 

Sf&tfi&m ic & § i: t, ^ f UjS fe & § 0 
[0 0 19] ^tr*/l/«5Sv>^>B!y^->Z» 
(L i MnzOO T*&, M n CD— gp^r L i i:IM5L 

n2- y -d M y Ch (d>0) cDMncD— gf5^r L i £W&? 

y 04 (d>0) fc«tCJ:tfT*f5 0 CCT', xfi, M 
ntl^L/cL i (Da^^-To XtT*;U«ifiv>*r>Bf 
'J^A (L iMn20i) IC&V^T, Mn^KgSLfcL 
i ti, {fe©L i fctt^tf*;Hga«igfCi546S{fi[fi3yS 

*4t5 a i?lsfl[ll:S4tai>x i:*»IJT, a + x 

[0020] ±5SbT^fc^ 1 (omi&<Dmm<DTEMmw) 

n^^£ibX^t£, m^m^T. tf*;V«5g fe L < tt 
^ntifiV^Jfi-pfe^T, Sdt^L i a *x Mnz-yd-, M 
y 04T'g$n, Mncojg^{i^4W±T*fe^^KT'$> 

A (L iMmCU) i £0{4H(C{4H"t"S L i iE^'D 

*d l i -r*>i: Lxmmisxzf^xLm^o aosEa 

■?yfi>W)?-Vl± (LiMnz04) cOMnOffiBlcfi 

a-rs cr^fe^Mn tH^bfc) l i jg? (omm^ 

"To x(i, 0Sx<0. 3 3CDIEHT'SSC iiTb^MS L 
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\*\ xtfO. 3 3VL±lC%:2>t, mtBOSM. t ■ 

*>A (L i MnjOO <OM n OttfiJcfiEfifS N i » F- 
e, Co, Cu, C r4to9&&JR7GllGT$S. Wlc, 

ffl^^r^f c y*d\ M#N i CD^T'te, 0<y<0. 
6 6£DiBHT'fe^Ct^SLV\ ytfO. 6 6W±»C 

&%>t, ±m<nmB<D±f$.<r)-5immm<i£9, no 

1L<§§„ dli, d>0O*i-&lc*?-*>JS : ?^a 

SBHii, O^d^O. 1T*W, d^O. UDfc^t 

A1L(45, M#N i t% x = OcoJf-a-tCti, y d 
OffifcO. 5^y + 2d^t)fiO«fc-5ffidt*S«)*C 

3c %fc. MA'NlTO<x<0. 3 3cD^tC« N y 
tdOM3 x + 2y + 4 ltfl£0iL-D&5miiK.*: 
mtbZCtlc&K)^ MrHO»a«ft*4£{±lCt«Ci: 20 

T # 5 o & *5, ±fd— GSiS L i a+ x M n 2- y -d-x M y O 4 
fcfcttSMnCDfgjSfaSH:, (7-x-p-y)/(2 
-y-d-x) tc«t*J*465Ct*«T#*. 
[0 0 2 1] offlc, SB l cDMM<Dmm<DlEMmW}»* 

[0 0 2 2]f 1 OXttOJBJKOlE&i&ttKfc^ — «W 
a « M n 2-y-d-x My 04 CD L 1 tMn fcTEjRMCDffljjRJtk: 

/arse a*. -&fiJt"rso«:iEffiii%Ko 

*UJ8ffl/S"?3&S©T?, a = 1 ©$!/&T--&firr£c IH^fc 
=fe^fb-&%{±, T^JJyit'&yBtLT, VM—Wtit^y 
{b^-&fi£~li<bV>**>, k — M nOOH, J^^ 

k&VtZo Sifc, U^Ate-g^fcLTli, U^<7A 

T-£3o Sfc. M^N i T'$>5^-&lC(i, -y+r/Wt-S 

tt. RatW*ffl^acfcA^f?«o £5tc, MtfC 40 
r, Fe, Co, C u HT&Sif^Cti, S$ 

[0 0 2 3] L i fcMn fc7C*M©5"5©2«± 

[0024] $/c, ^<Dii-&oxefcips(!W!ia©xa 

tt v iffltjSCT, ig-&XS, inJKJMX!B*iS»3iI-r so 
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[0025] hum&mTmicisifzhmi&mi. m^z 
400-110 o*c<oiEH-pAps»iQa*fT? c 

Lv\ iW(lSI«i:LTtt. «BR»H«tk ?J< 

[0026] o^tc, si <Dnm<D&m<DiEmf£V3niz 
0 1 tc^f «fc ? <o. mi <o$m<v&m<DiEm 

S«Mt*'&triEffii fc&JBL i *ffli^fc^«i2 £-tr7*U< 
C OSUH**Xt- > UXfi 6 OHIIt£E**3!>»^fc«»T 

[0 0 2 7] K^m^OIE^ 1 it. &<D£ r> ic LTVeM 

b/to sr, as i <Dmm<DBm(DsEffifmm 8 5a«% 

tc N W«»JfctT««Jl»*J 0«»%ijp^.Tig^L 
fee CLCDM-&%>&, *S»SiJi:LT^i6 5S*%fl[)^U7 
yfbti-'Jx^^N-^^tfaU K>JciS»?-e-feJS 

bTJI? 2 0 /zm©7;b5=.»>Afg«rfflv\ huI2iE@-& 

[0 0 2 8] -t^lx-^3tt, JP? 2 5 l im<D&&*& 
*'jyntfU>7^;l/AT*5. IE& 1 IE@?S^K 

^x^;b*-**-hk*f*«l±3 0 : 7 0fiD*U#T?ig 
^■LfeSJiJC, L i PFs^l ^U/«J -> h;Vffl^?g{S 
L/-ct>O*fflV»* 0 

[0 0 2 9] CtD£-5fcli$©Ml£ffi?te£, ?C*«^U 
-h0. 2C (5^$) T5. lVST'StU 5. 
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5. i v<D^mffi*c«£fTt\ mmu-bo. 
2 c^Mcomtfrjcz*) 3. 5v^T^mmmmt^^ 

IE® 1 OIEffigfcKfc LT&3£^<&HaE0J 2 ODjEffifSKo 

[0 0 3 0] H2*»6to**SJ:5K, ^ 1 ©HifiOJBJB 
©iEffiJSflBHW:, £S L i »PT* 4 . 5 VWlOftM io 
tt, *afa-6 5V«flt«*|gBLTV«o 4V(t 
3fi©tt««ft«ii»iBLTS3&-j\ fflfltfH4«tt4. 5 

#s l i mmr* a . 5 vixt<o— otjs c t^stsr* 

AtUf, BI2©«fc5fc:jft1I* — 7"±<0 3. 

fc^-r o 0 3 fr€>fcfc>3 #ftt*-7±cc> 3. 5 

4. 5Vtt5fi£3. 9 V#5a<D2®mfCfg^LTV^ 0 

[0 0 3 1] &*5, WSI*aSfi^T?a5S^ S i © 
ISafi<DJ&lt8©±i5fflfiJ£L i a « Mn 2 - y -d-x M y 04T'$>^ 30 
T,'Mn©^ffiS*V4J-X±O^StT'fe^Tt, #{«^ 
ffi«*«4. 5 VJJt±<D— 0©*Kia6-r, 4. 5VW± 

T'$oTfc> ^Bg0%K^T'teMn0liMS:4{iffi£:-f 3 
fci&T&StltSJSttSo cfc^T, Mn 
StfeS. unf.OLtiO, H2<D«tetC^ML i s 

[0 0 3 2] ^SStD^^fDiE^jS^Hfi, Hi 2 £D i 9 
IcScWHtiHStf 4 . 5 VJiLho— owetbttito. m 
d£fc«toTt±, 3C««88*^0. 2 C*lH<Dm??itK:<fc3 

TSUttJBfr ^!Lil¥T4. 2VST tDS?«^« 
(B) t. 3t«««^6 3. 5V*TOlfttgi (A) 
t<DttB/A<DmtLT, 0. 9W±fcV3HSvMi*S 
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«fc**S««fflrtlTlMIS-&fe«^0 4. 2 VST' 

o»«s«a<, !E&is«Kom^>) nsmAh/ 

[0 0 3 3] CCTlS«£a&£ttSfci&fc:ftWi8it* 
0. 2 CfiSfcjaeLT^SOH:, mBBtf^SfiMA 

1 C (^ft«ttJBST? 1 B»M) «±©fS«T?ife !), 
SlB^O. 2C (^Mt«lST'5TO OTTUf 

©ic m«%*o. 2 cmmumfeLx^Zo 

W®mi$m< * fc3„ lEMrS^KOPSW 

S?«Wltl[< LfcH-S-li, #^*^<^S^|q]tc 

[0034] 4*s. *nm<oBm<DiEmimm.<D±mti 

W®m<OVc B / A *3 <fc tf IEffifg%*flDMfi3B /£ 0 <DJ$H 
IE@rS^K8 5Sfi%lc, SMfflfcLTSMflBSJ* 1 0 

s«%*in*.Tii-&u ccDm-etVa*. f^mmtLr^ib 

5 'J 7 it \£- V N - ^ ^;Vfcf n V K 

>K»»S*/£»8I![Jc«-«**TjE«««I^5U-IC-«- 

^$-&^o S£iift«<oiEa&&aij<oa«^ 1 0 m 

g/cm ! tti2 5mg/cm 2 fi<Ti:filc5J;?l:t5c 
Sffffltf2. 3 g/cm»JW±3. 0 g/cmHXTi:*5 
1 5 mmOra«tt»Cfr"6ft*, iMjiiEffiif So Si^IE 

Sckms. coiEffi^S"JS«Jc, iE«tSW«oSfiJ 
^rate-B8 5 CfcKJ:!)iE«J5H*KO 

h ts?x^*-**- h i:^:#:ai:b3 0 : 
7 0O»J^TiB^L^:»ac, L i P F6* 1 ^;l//'J 

[0 0 3 5] C<D|t8ia«&*iEffiiS%Kl gfe/fct) 2 5 
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*K«>fc?Bt*fTl\ »(fi[^5^JSL il¥t3. 5 
V$T«BtfilO. 2C (^a**aHST5I^HT» 

«fc SMSSISAlt 2 %JXTT&*U£, f-ODJEWiffiWi- 

h i g&tcK) <ommmmt>\ jmm®. 4 . 9VT120 

mAh/g, 5. OVT'l 2 2 mA h/gT'Stlll 
4. ■ 9V^+»*?EM(fi[T**i:¥iJ»iTf?, 4. 9V 

j£fcfeffi£©jE«mttSTt»W»*?tftU 0. 2C 
L 1 3 . 5 VST'MS^SM 
»*ff 5 o *SI«§co«©IE1i^«co±eft1t^»<D 

jt b / a *3 «t UiEmfeWimcDmm&rc t> <ommw&m 

[0 0 3 6] %}b\ 0. 2CM&T'&*1 

[0037] (mzonmoBm) o^c, *5§^<o^ 

[0 0 3 8] ±x£LfcJil 1 <DlUE©^flg1?«, 7.V*JV 
m^yi3>^)^L. (L iMn 2 04) OM n CO — §1$ 
*3W£&JS7C3Rfc:Hg|'r3C tick t>, Un<D&*&m. 

J&fBTIi, Xtf^«V>A">iiJf^A (L iMn 

IC, M n c0SiJc0-gi5^M n «fc 0 felflO/J^l^f * 

[0039] -r&fe-fe, m 2 <Dmm<DBm<DiEmm%!on 

Offl/SfcHfiST^f , L i a+x M n z-x-y- i-j-k My 
M 1 iM2jM3k04il^-rciil^T'#Sc /cf£U M 

(omm<ommtmmicN i , Fe, co, c 

u, C r ^©^^ISTC^Tfe *} mc, Nit'^C 
t&m%Ll\ Mlli2ffiO*f*>, M2a3iOA 
ft>T^5o M 1 i:M2 8'>4< £&— 75"%^A,Tl^ 
&ttntf&£-f, M 1 OffifS i i:M2<D*BJjK J tilWc 
0t'$)^Ta^^i^ o «fcoT, I+J>07ft5. $ 
fc. Ml. M2liWn, 2lSJ-X±OSiT'fe^T 
fc«fcV\, M3!i4l©^n'fe5. M3(±, MnO 
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Ml, M2«i:^fefel>f, M n OJg^CfflSa* 4 

M3^^l« (k = 0) ic-r^d £tfc-£3A,nj 
sgT'fe^o Site, M3?:ttfL iMcfc^T, zcDIEMtZ; 

50T% M3*"g'tf«fiKH: > rSft>if-5A>«:Mn<Dfiiiai: 

LfelSKIi*:!/^ M, Ml, M2£<D***i*V"»-e 

[0 0 4 0] M 1 . M2, M 3 ©7CiR<0«IBtt, 
>Htigv:y;tf>ggi.J^A (LiMnzOO OMnil 
&Lte*§-&K, *e*;WBfi, t,L<(**ntcifiv^«Jg 

tJTtil^ ISKttNi, Cu, Zn, Mg, C 
o, C r , Fe, B, A 1 , Ga, In, V. T U S 
20 i, G efccfctf S nfrC,45Sfre>I(fft/:tOT'fe5 
££tf&?3:H,\, "T^ta^, 2{ffiO*^>'T*$)5M 1 

tt, Ni, Cu, Zn, Mg^sanfnfciaw±©7c 

14, Co, Cr, Fe, B, Al, Ga, In, V*»5 
31(fnrclSJ.X±07C^T*$)SCi:^||$L<, M3 
l±, Ti, Si, Ge, S n^e.M(4"nfc 1 m&JKDji 

[0 0 4 1] att, mi O^ftiO^iPait, H^O 

so ftf« L i *§fi8*^Lfc 0<a<lT'S 
*o iE«S««(0aMWia«T(4, a=lf$5o Sfc, 

lo L i Offi/£*^Tc 

[ 0 0 4 2 ] §1 2 ©HSfiOJgJBOiEffiSSttiK L i a « M 
nz-x-y-i-j-k MyMl iM 2 j M 3k 04 tCial^T, MtfN 

1 3 x + 2 y + 2 i+j^l fciSfc"*" £ O 

tcx, y, i, j ©fif*HH-r«ci:»c«fct), Mncom 

40 9tC i + j >0t?fet), k>0T*$)So 

[0 0 4 3] $fc, i, j, k£D#{4, ±IB*fl 1 *»ft: 
■&tfWk:WJIBtt«:V^, ^oSS^^SnfciEffitt 

^>T$.liM 1 CON i ICOl^Tte, ^coffifig i ItO. 
6 Ll\, IrIU<M 1 COC u, Z 

n, MglCOV^Tli, ^E-OffijKl tt'0. 5WTTJ5SC 
fctfSSLt*. Itt, MgiCOV^TJ±0. 2J^TTfe?. 
CttfISLV\ 3iO*f*>Tfe5M20C o. C 
r, F e ICOl^Tte, ^C0*flfi5t j (4 1 . O&LTT'&ZC 
so ttfI*U\ HC<M2<DA 1 . Ga, InlCOl^T 
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*©»sjtti. o&cfe&&<itti t m&L<, * 

9HI;L<«:0. Sfc, HIXM2CV 

ICO^TIi, j ttO. 6 6WTTj65CiJ&«I 

/c, mt<M2(DBlc-D\,^Tl$s *OfiJ«jU:0. 1« 

M3«DTlfcO^TIi, *Offlfiltkttl. 

U<M3©S nteOl^TH\ ^£>Slfi5ckt;i0. 6 6WT 
X'3b5Ctifim£L<. £<0W.£L<li.O. 2&TfVSb 10 
Sfc, |p]i;<M30S U GetCO^Tti. 

[0044] s/c. m2<Dmm<D&m(DiEWfflMt<D5 

(x + y+i.+ j+k) ttlWTT?**CktfS*L 

0^x<0. 3 3©fBHTfe*C k#Hf; Ll\ 20 

[0045] %rc. m2<DmM<Dmm<DjE®m®>nL i 

a« Mnz-x-y-i-j-k My M 1 iM 2 j M 3k 04 ti> IlO 

H«50JBJSfclRiaK:*^*>i:7 , r.*>oJ±3b«3 : 4fr 

*tt, Lia.xMn2-x-y-i-J.k-d My Ml iM2jM3kO 

(y+ i + j +k) ©«*VhS< fcfc, MnOHfift 

^tbffisSc^^, M^N i <Di:#tC(43 x + 2 y + 2 30 
i + j +4 d^l*^tJ3iOj:5iaH-r*CfctcJ:t)> 
Mn©J^ffia*4Ja±-r«C4:tfT£So dfDlSL 
VlBHti, O^dSO. lTfJ&S. dtfO. 1 <fc S <LA 

L<%£o fcfc, -IS^L Ux MnZ-x-y-l-j-k-d My 

M 1 iM2jM3k04©Mn©Jg3HffiS[tt, (7-x-p 
• y-2 • i-3 • j - 4 • k) / (2-y-d-x- 
i-j-k) teiL+> Z-htfX°ZZ> a 

[0046] &2<Dnm<D : &m<DTE.m£'®imz, m 1 <d 

*5, Cu, Zn, Co, Cr, Fe, B, Al, Ga, 
In, V, TU Si, Ge, SnfOMl, M2, M 

[0047] s/£, m2omm<mm<ojEmm^n<om. 
[0048] S2on«io»is-ea«*nsiE«js«ijt 
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Sfcfc, Mn03«S2:4fiOffiRK{b(CJ:«4 Vfim 
5 VSltt^ (ftjR L i «*PT' 4 . 5 VftLhOJWt 

[0049] sfc, &2<Dnm<Dmm<DiE®mMmc-D 

2 V* TOSHES (B) k, ^EWK«jJp6 3. 5VS 
"FOJttWS* (A) £(D)&K/ k(Omt LT, 0. 9W 

HfifiOJBfllOiEfi.JSiaH«:, % 1 ©Hfflomfil k 

J»*Tj&MB£-£fc#&<D4. 2 V S IE 
ffi?g%K<Ofi**fc 0 1 1 5mAh/gi^±i:V^^ 

[0 0 5 0] (SI 3 ©fSfifiOfBIB) ortC £ 3 O^SS 
<D®ftgk Lt. JB1 */-c«»2©HafiOJBJI6©iEffijSHa 

t5. 

[0 0 5 1 ] HUOy^A-^Wfiti, fMlt 
[0 0 5 2] jEffi 1 kLTti, Sfn*3«fctfSB2©fli!S© 

«t«Brft s iEfiiiS? l io^i»H«jttJv\ »tt 
OiEffil SffSLft. 
[0 0 5 3] ft®2(Dft@Sit%Ki:bTii, fii'Jf-!) 

KftaS tlS L i Jf At KliLi it&HBO&f&tfi^tfk 

^ti^ojsv^aansHtfev^T^js l i s^t- o . 1 v 
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* 1 ~0. 1 VO«SHT«(fi[3bWtr*fe«), «H&mE 

tc ck s a8to«iiiio8i ft u f-^ a - &m#a 6 n 

5o Sfc, L i jfAfe b < 12 L i fbl^OfiMtf rJII 

*SiJft if*aSi*4P L/t^JW*f^* U HlfSft if afttt 
ttCS^f&ift, tf^*tett±tffefc<0*fiffii:bTffl 

[0 0 5 4] ccm Mi£M£bT»Jt#JMB 10 

'J7-y{blf- , J7 f >8Sa%*^i6N-^^-7l/i;ny-K 

■e-TH«^ffjx^y-*fraiiLfco JMSinm^brte 

ffi&IfiSmU ^<D*f?SK:tfJ»Tbfc», JSHfO^#«y 

[0 0 5 5] Ctt£.<DjElIl £ft«2*HT*"fe/<l'- 
*3i:LTli, Sfe^gWtLrc^Ux^b^V^yy 20 

fi mVW&H®. # 'J 7 a tf U > 7 J )V A ^ffl V ^ 3 „ 
[0 0 5 6] $fc, tBI^LTIi, 'J?">AJB*«» 
8tU Cft*«te«U:S»b;fc&©*ffl^SCi:tf 

Aigti, ^H6<D^a«lc«t QW.Mm.tp*&W)'?Z> L 

LiClO*. LICF3SO3, L i PFt, LiB 30 
F4, L i A s F 8 ftif©5-6— =>fcb<W:2tWUa±* 
I«LTffll^Ci:tfT'f5 0 WaiSJGEfcbTW:, *- 

-K s^x^*— si?*— K *?-;l/x7-;l/>b-#*- 

*?7k l,3-->'^V5X 1 ,2->^ h4^>x£:y N 1, 
2-->*xh^J/x^>, rH/kKn77>§^ffi^5 

SJRffc#1», «S«{k'&«B, §U>ft 

0. 1 - z w y y h;vs»s«t»iiti:-r«. s 
tt, WBiffifcbT, x?-bs/*-#*-Ki:S>x?-/l/* 50 



-#*-hi:*fM*Jt3 0 : 7 0TiB^LfeJS«»C, L 

i P F«*i*;l//U y h;l/ffil!i©«ifcic8lilbfcfc©* 

[0057] H 4 <DU Ar3J?«»0«3fi#«tt, s 
*^LT«4aT»**ttfca^bT»#ttWSi:U « 
1 3 ^coF^c&MIMSl 5£SE«-r3o dtilc* 5^t46 

mmm \ 4^^b^ ^£jjvry^*A-2tfti&<D« 

[0058] m3(Dmm<D^m<DV^L>-Amm^ 
lEmzmfciD&mmiLWMtM l i s?pt* 4 . 5 vw± 

5VW±oy^ A - &*fl!l*tt9 5tl, C O 'J ^ 7 a - 

*ifiW\ SMMJEJtM. 5 VW±T^oaWffi«AC 1 

^Ttt, MnOiWt4«T'feD, Mn 
<D«R#iE{k b ft V ^ cfc O fC ^ffi" t£ n T V /c 46 T' S o 
ioT« «£*©4 V)K«^i: 5 V jfij[tt«i: 3^13073 ^fiEf 
SiEffiffif&HJ&ffli^cig^fcibiibT, 

^IWfStl^o b^t, Sf««JE^ti 1 ®^T* 

^tblsJ^-f^TO^ililKOIllK^figf*, i Co 

Oz^LiNi 02 ££1/^3: L i M n i OtZiEMmVamt 
bTSV^fitEO'J 5^ Ail^Sftei:|Il«T-«fc < , $ij 

[0 0 5 9] ^3^]5S£Dm^ ! J^">A-^m?filC*5 

t^r, *^*<die@ i om&ti, O^i-pfCbTaU^ 

f*ti:^T?#«o bTM 1*3* !> 

b, «fe»fflt*-|-»»cfg«|$-&« 0 coiEffii ^iS^ftA 

^■sicfj^m^rchcowmmmt b. 3S^ft>j^^A 
ffi*iswPb/t^awiia%fflv\ 01 tiai^oissimtfi 

*^*IE*«DII!liItt«ffi*»]acfcW-e*«o Sfc, c 
[0 0 6 0] m?fi*cDIE@l «IE®?S^Krt©M 
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c t tfx * § 0 fflxE t H* -H^ftftiS* k fasfcfif -d ft 
IE® 1 ©jEffiStoflfcovT. Xlfctft^ftttH: * 9 

4i<DMntbTMnO!> 3{ffi©M n i: LTtiM n 2 0 
3^ffll>§ 0 iEffil (DJEm^n(DMn(D2 p7^^ h 
/l/©ffiffi£, «t|S««OMn<D2 pX^£ WKDffiHi: 
^Jrb^-T^JlillCcfcOs IEffi}SttK<DMnOfiS8[*5EPS 10 
cfc#T** 0 COHOSH:, a-<rO«ttOiESltcoi> 

ffi 1 tcov>TM n Ofiffia^SiJ^f * C fc K J: 9 , % 1 ft 
«fc SS 2 omo£ffiQiEaSMtf ftMK Mfc 6 f 

[0 0 6 1] iEffi 1 te"&£n*M#J#lM8«fc 

ti , ft¥#*T T 36 § mitMTzffilZZm v ^ T lEffiS 

«b t- ^ msa** t mmm <r> m&vn z z & l t am 

tt9 0XTzKmu tmffi«*iis. commas 
^x, mm^M'p'D 4 mis^xs 3 m<DMnii, mm<D 

■6*^6, 0. 0 6«J£©»v>;tf 30 

^at^tfL^ iB^W+OMn u (DM n 40 

lEffi 1 OiEaHS1*«OMnOflli»*»I*J: fcj^T**. 

ffi T* $> 5 c £ *WB-r 

[0062] y^-^Az^jiwtefcfflv^nTu^ 

[00633SBl*3.fctfSI3 2 (OnttVfmvmW&MK. so 



lis L i fclUI5Mkl^*f-^->^'&Sn«CfcJC3B: 
L i Mz0 4 <DL i 4:M»cSO»ctfefflfi8*fefck:, lEffi 

L i M 2 -d OttftV {fctEL, (UiJj**><DX.mm%: 

fe, «fc *)il>a:t^Af-*>»TfiMSt J:*ftWif*««L 
^^n^e.*V^/c46, ffldtSL i M 2 04T*»aiLfcM 

A^ffldtiCL i M2 04T?a6*kUTj»aiL/-cMnOB^fiBi 

fig £ & r> X t ^-&T* ^) T fc M n ©Jg^fiBi|gC« 4 1*± 

[0 0 6 4] IE@S^M*©A^*>Oitf±. ttTO± 
^ - T- 5ii L fc 5 Jfts&MSilR fc L < tiiiHI L tz fc 

So 

[0 0 6 5] WffirtOIEffidfiiglMlEO^Tfc. IrI 
>«SO»«*ffl^TiE«<D«S*»J*i8llfS-&T» IE®?S 

»Ki:JiwijojB'&«*5ijiLT«i*u mux-jt^m 
?»*Tts c k tc * 5 *f-*>oj±*»j^-r« C k^T* 

€5o fc/-cL, *?ft*T»i?iS*tcj:t)iEai&l4)«<DL i 
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ffiO«ffi*ffly3£U IEffi01|ffi^3. 7VU±T?*«* 

0. 5mA/c m* ©Sl1M»n? 3 . 5 
*T«tfB£-g\ 3. 5 VtCjgLfc£> 3. 5VT?»S«Sa 
#0. 0 2mA/c m 2 fcjt"r53:T?}£*ffiSWt*fr 

feL3. 7 Vtt±T*htf, 3. 5V^L3. 7 V© 

ffitS1*M<DM n <D&&.m&ff 4 W±j5p if 5 C fc 

[0 0 6 6] 3= ft:, S3©HSa<DJgJfi(DU^-^A^« 
»I4, Iff 1 S fctiSB 2 ©^©^©IM^K^ffl^ 20 

» L i gqST? 4 . 2Vf T'COS&m^a 

(B) fc, %««0R]tr6 3. 5V$?©ScWSfi (a) 
k©J±B/A©{it£:LT. 0. 9W±tl^^^i 
*ct««pIfi6T**. S/t, SB3 0*SIS0fl51IR0U^ 

K*fflV>T^*fci6, *«W||*»6 0. 2CtlM3©*5ft 

WW 1 , IEffiJ£4Ml©M&fct> 1 l5mAh/gW 30 

y*-*A^WKfiW\ 3E««JKA>6 0. 2C*B^©«ffit 
fc**£«JlttWTi«S-£fc«fc-©4. 2Vg;-c?©Sfc 

«M#, mm^m<Dmm^rc^ nomAh/gui 

fcv« 5 ******* c k#Rj&ET'3&5 0 lEffi^SUoSfc 

«^ffl#iE«BiMi©fl!!fc<i>a < fct,5 a«%sscD# 

[0 0 6 7] WfertOjBffifcoi^T, ±ffi]±B/A:}3 < J; 
melt. «»*7 , ;I/=r>«O^Figtt»Hftft»TJS¥{*L, 

a u MAtfW^i'*— 
*imi.a*iii3e"r*o iEffi«*itgi 5 mm© 

mJEM*ttm-?Z>o COtSKjEffifcfflVT, SB HOUSE 
mmrtt B / A *riUl5£ L ftO k HI U 3 S^tDMI^W^ so 
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wMt&*>i&mi*L, umiEmo^mmmL, mm 
fb<Dmm*mm?%c cntiD, t> ©in 

«#««W)b*»5, */c, tf-®^*ii©tii8IBBB©fiMfr 
T* # S o C OIE«^W««*» 6 s IEffi-&5!l 1 g ft 0 

[0068] cm 4 vmfocmm o^ic, & 4 <omm 

5 0 1 ^iKS-r^Stg 505^. S§§ 5 0 5 rt©£«Hi3 
5 0 1 lCOI,-»T*»*E*tta-r**JE*ffl«5 0 2 

k, §mrte5 o i tc«jna^«*3j:tffij[Mi>i!«r*jjai'r 

5*»JW8|5 5 0 3 k,' WEttttiSiSS 0 2 kttStfrJGUgS 
5 0 3 klCjg^fc-^K. 3*^*15 5 0 4 k%*Tf 3„ SSI 
5 0 5tCli. ifXSLfc«^5 0 1 *S[5iJk:Ss«|-r*fc«) 

«E«ffi8l5 5 0 2fc«fctf«ffi*JWa5 5 0 3 kBMW&fi 

[0 0 6 9] 3ftS^Ct3VTli, 0 4 ti, fctU 

S5 5 0 2A^ttiLfe#«?lfi5 0 1'<DWEE^ ?-A61£S££ 

Jg^rg|55 0 4(i, 5t«lCctoTlitte5 0 1 CD 

wffitfljfflgftwtfficaLfec k^«E^mgP5 0 2© 
A^e> %&a l fc^-g-tc (± , nffi.um 5 o 3 ic l 

T^-©«^5 0 1 lcJ*TS7£M8K<E>«t&*38Wi£-es 

^©«?fi 5 o i &mttii£tiz c k^i?s±-r-5o s 

MBftcte, ^fi»5 0 4fi, §l|?te5 0 KDMlEZm 

E^mgp 5 o 2 tc «fc »? m u ti5oi. &^tbmtb e> 
5«8ss«ifflisis5 o 3tcji^-r?, 0 

[0 0 7 0] *H*<D»»OU^AZ^Wtifi*s;a- 

/Hi, »M*ft«*a«2-r*cfck:j:») 4. 5VU±© 

scmEtffflensss 3 ©^ss©»© u a-^b 

^t5Ci:tfT't5. S£S5©iK««{4*^K L il?T- 
4 VS£©IEffiettS*ffi^fc4VWS»cfevvod\ 3i 
f« StMEEAM Vi D4>LB5tM. 2 Vgj^tcig^^ 

T, tJ£*O«?fi-e?E«<089^«flE* 4 . 3VJUt±frs 
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©4V*»tetett*i««MjEEU:3. 5Vgfi#±Pf 

•t^-zWi, *U^A-^a?fi5 0 lOtfftf, fit 
*©4VW6J:D*Wti&, *S?:i-rt/i:LTi6mEtf 
i^££ft«lt£k:]t9Jfc&tt-*-«ttt!!5 0 l 
'>fc<T$r#, g«5 0 5©:M?3£fi£3l5J:!)t>'JvS< 
t5CktfTS«. STc, ttft}5 0 1 0*gfc#'>&l,>?c: 
46, ttjE^ffigl?5 0 2, l«jffl»5 0 3, fi«&gB5 0 

[0071] ifc, #n*©jB»©y^*Az^«jfi* 

<>*a-;H±, tt««ffi«««5 VfiM«0— 

[0 0 7 2] «E*£tBg[5 5 0 2 cD^tBiflffite, 

0. lVttTOtff»l»)i%^t5Ci;tfaSL< 4 5 

[0073] c c T*m 4 <oms&<mm> u ^ a-^« 

H6*ffl^TittWrSo S§§6 0 5t±, WflgSOftSS 
gsT'&S, 4 0*<D'J f'JAZ^lffl 5 0 1 ^ 1 0*f 

-DAm\cis.t>-*xw&t* 0 s«6 o 5©«BffiiK{4» ft 

*Pffl<DjIflC]6 0 4#t8l*£ttT<,^e 'J^^AZ1^« 
i50 1 |sl±?:il?iJtc^-r5/c46<D«@tLT{i, IP 
2 2mm<D$0tii£fflV>fc o IStgli, W»"T 5 0 1 

©jesss? t t *w.mcmm? z * 3 tcss 6 

0 5K@5£2tlT^3o ^§§6 0 5l*liC}±, 

i5oi £«E^tua$ 502 i&Hswsamu 5 0 3 ic 

EE«H3SP 5 0 2, ttSlfrJGfPgIS 5 0 3, Jg^fHS 5 04(1, 
^§§6 0 5rtJciE«*nTl-«S 0 

[0074] m3<D$m<D&m<DV3-vi>=i%.mm j $>m 

/^E'J-a-K, 3? 

©#Bra*ww»tf&tf6*i*. ^©itn. Htm, 17a 
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[0075] (si 5 cuss©®!!!) $ 5 (ommomm t 

LT, Sl4 0^!§ScDJgft|cDU i ? L ^A-^tt)te' : ev 7 ^-yl/ 

ic (5 u t , - * s; ^ *Myy ic sarr zmmz 

Kltt, 1 0 0^:1>L3 0 0 Vg^tcUff^ilfSCttC 

[0076] n^«^->-o.-;K±, nmmmm<omi$. 

[0 0 7 7] «Mg!M£i8»-r?>mKi8iW:, ili3fi«») 
v»T*E*SE<b«** c t ic «t 0 il^SiJSi 

so [ 0 0 7 8] * fc, ffi 4 ©HSBO^Sg<0-^««fit -^a 
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«S«KB80lil4E» i: flic [l«s« fc * W»r 3 1? tUSS 
~*^rS»fcf<JfflfS giJJilSMiUfclHltettJc^ll 

LTrt«B»M©iea**««iT* cfc 5 ic figffl-r 

[0 0 7 9] /W^'iJ -y F9!0«fttgf(iS0Atttt&H 
7 1 4<DSIiMl7 1 1 tea, £3U&tii7 0 3^LTt 

»17 0 2 t^yiyyi 0 i«l$nfcf«7 1 o# 
aassnTv-So *$S7 1 5, 71 6omitifl7 

1 2tC«SIg^ex2 7 0 6tfBlDtttt&nTV»*. Sft so 

a 7 0 2\znm4(Dmmmm<D-^nm^^~)i7 

07^y/^7 0 8^LTgI?n, 
■T*«J«T*So £^ C©tai7 0 2[J, 5gfl*£2; 
LTkSjfFU — *«ftt^a-A7 0 7lcmti*m£. 

•tzctifi-ezzo -ymm^J^-hi 0 7»ca, * 

^a-;l/«WlsI»7 0 5««a«tu «rff*»JW*n 
5 0 *J?a-;UfiiJffll|a]g&7 0 5t3«fcrjx>v?>7 0 1 
U\ ft^WfflHilK 7 0 4©»JWcJ:»)BrflFrs. Sj^iJ 
SD0ES7 0 4lC«. 5gS^-^-7 0 6 feet l57^-t;l/ 
7 0 9 ©ttJ^^A^I^n-So 40 
[0 0 8 0] #*tt»*»5RJM-*4:*»ctt» tt**J1B 
HISS 7 0 4#7*-fe/I/7 0 9 ©»tti:ilfi*x*- 7 0 

6 <Q ffi ftfr 5 f?*#ftg *r> 6 ©5631 T- % § t n Wi L , * 
a-;WftltJ@B7 0 5»C«IMi7 0 2O*6»t}Bw'r 
«o *S7a-;l/«»lsI»7 0 5*4, ^3Wt«It^a-;l/ 

7 0 7*^i£SifO«^|*ai^*^ ^>^-? 7 0 8tf 
cn*3SS2ft{tLT«ft«7 0 2^#fe*r*o MJ)*£7 0 
2©»tfj«\ S3HIN7 0 3^/>LT^Iil7 1 0*\&& 

?n§. cna:*!?, mffflifi7 1 1 tfnnaKibsn. * 

*7 1 3. 7 1 4tfls](ET5o *^ »^^Jfflli]£S7 0 so 
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4 iSg^-^-7 0 6<Oto2jfr6>^iitf 3 0 km/ 
h^Afccfc*«ttiLfc»£'K:tt, i»'>7 0 lie 
te^*2S!k x>>>>7 0 l*$f}»3-&S 0 x>->->7 
0 1 ©Kj^Jte, «Blif§7 0 3 tCct tJ*»«7 0 2^5. 

©»tfji:^/ssnT$«i7 i o^teii^n^c tt**j 

SHH1ES7 0 4ti, 7^-t;b7 0 9£Di?g*.3i*P:-&i:m3l 
^x*-7 0 6©W*fc*3^T, «i!j*£7 0 2cDm^I 
*aMW*flH§*fftSU ^a.~M»mW7 0 5 IC 

*^t, Z19}C«W!ts;a-;l/7 0 7 Offl^WtUBt 
5 0 

[0 0 8 1] EBIlSfctt, «»®7 0 2{i5g««* 

fcLTft^LT, *«7 1 0O|srtElc«fe»3«*%f8* 
U -^«^^i-;l/7 0 7tclU£U Z^MBftfi**; 

[0 0 8 2] 3=fc % W,A(T)mM(0^m<Dr.'Mm^iy=L 

[0083] w$m&&mwmk Lta, sn&g-fB 

P t LTl±, ffy u y^yVy^^ — tf;i,x>^f§ 

«tt-rs*iR«ifS!St LTti, 7KiR*i»a-ra7ic3Riaj« 

^*ffll'»57K3Rfitt&ai^', **<D40EE# 

[0084] z\(D£? *mm&®m<Dmfo&}*nffi<DB 
a 0 ei8cd«ms»j*^ 07 (Dm^smmtm-frz^ 

ftte, =^Kmm^3.~fV7 0 7 kM5IJJC@ft:S«SR« 
rtes 0 1 ^fgKL, «»^7 0 2t-3Wt»*5?a-;l/ 
.7 0 7 fcHf*S!«»^«?lS8 0 1 <0^^5«**««&-r 
SjSTfcSo @{*SJ^m?te8 0 UCJi, 7jcjR®«-&^ 
«rffll^»S{*>^8 0 2^»fi!«nT*5 9» C ©^M 
*>^ 8 0 2^e>«S»©7jc*A^KS*nSo $7c, 
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8 0 3 ti»tt6*iTV%o- 

[0 0 8 5] ft££Hftt8 0 1 I*. i£tt& 1 0»f«««j* 
J:<WtT*a^fcft» COB, Sb^imiJ^tHlSS 8 0 4*< 
*^a-yU*Jffll|HlK7 0 S.CjtiSLTZlSWBJfitS'a- 
/W 0 7fr6t**ti*7 0 2fcfttt&3-£, HMSfi) 

WWbIB 8 0 4 ©Jgjj^C <fc K> , fl-SPfr 5* !> ii/u«fM 

o 8^LTiiii7 o 2Kfla&snr, m 
W7 i o©[ni5igib{cfflv>e,n^^fttc, zi&Wfitv? 

3.-71/7 0 7lCt,«*g2n, ^^^^3-/^7 0 7 

[0086] ±aiLTtfcj;5ic, % 4 (rmwomm 
scorns, ^4©isffi©jB!ig©-&«ii&*s>a- 

T, C©ck?&!?14©i|j®©m^©-^l^^-^ 
*«SlSili*«:«J58 , rsci:H:«t»), *{*©*r$5b>^- 
fro. mssod>«^fftt0l««9KgHi 

[0 0 8 7] 

[0 0 8 8] (HSB0IJ1) S-T. Hfififiajl.fcLTtt, «D 

mm&L i Mm.47 n i 0.5 o< ox n^jvmkoiEws 
[oo8 9] l i z c o 3 tmm-mit^y^y tn 

i (OH) ztZmZofTZL IMni.47.N i o.s 04 
OLitMntNi Otb^^S.t^fPaLfco -D^lC, 
cn 5) ^ Mc <fc DSfiT l BSRflx*y-;i, 

°CT'l 2BSEHjn«y!aJiU tt*JTIMS»H«tt'T?8 0 0 
°C T- 1 2 H$ FShnmtm Lfco c S 6 ic ftbtf 

-;V = ;Hc«fct)grST' 1 BflWx$ry-;l/k:«fc3ig3Cig£ 

l/c&, iim^t'soofei 2^^ipi^5as 

L, *fcr*/MSiSTffljS#L i Mm.47 Nio.s 04 Oft 

[0090] zommmKDmmm&L i Mm.« ni 

o.s 0«©E«g*K©Mn©*M»tt, B9fc^"T.fc 
S. 

[0 0 9 1] $/c, C ©USS^J 1 OIEffiS^M L i M n 

1.47 n i os O4ico^-c. wi i <Dnm<D&m>T-mwLrz 

j§9©7?i£T% KUGE**ff«!L, 01 £|i]}f<DM!$iI 

£ttteftmT'^«2-e7c«-&<D 4 . 2 v s Toimmmm 
*a«£Lfc. iESjg«o«<oa«fe/-c «3 1 2 2 
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m A h / g t ^-5 *ffi*f#3 C ^Tt fee * Ac, 
mm\C 3t««JB*f»6 0. 2Cffl^<D«»fl<:J:5i£Wiffi 
Jfc* C^SWt«a»ST»5«rllB) **5ofci§^<D, ?tH 
Wflgfr 6) L i S*PT' 4 . 2 V $ T-cDSrS^fi ( B ) 
t, Sl»&3. 5VST'£DS&«^* (A) fcOtfc 
B/AOfifP&SyjgLfcfcC^ 0. 9 5i:t^I^I^ 

[0092] mmm 2 ) o^ic, 2 * lt, «j 

J&ffifigL iMni.4 N i o.s C ro.i O^Xfcf^/H&jfiflD 

[0093] ^46 l 

i (OH) zkC r 2 03*^«k3fc"rSL iMni.4 N i 
o.s C ro.i 0 4 ©L i tMn fcN i tC rCDlttteZX 

r- 8 0 0 °c r* 2 0 ^r^Miaa u £ e> 

8 0 0 °C T* 2 0 Bf MMIMVl L, X t^MiigT'SBfiEtf 
20 L i Mm.4 N i o.s C ro.i 04 <Dm^mitm*'& fc= 
[0 0 9 4] Z(Dnmm2<DlMMmi£.L i Mni.4 N i 
o.s C ro.i 04©IEffiS«lK©Mn©JB^4iffi»tt, ^9 . 

[0 0 9 5] %fc, £<Dmffim2<D]EMf£M«.L i Mn 
1.4 N i o.s C ro.i 04lCO^T, ffi 1 ©HflS©fBfi|T?ift 
^Lfc®t)©73}*T% 4. 2 V*-?©Sfem^»*rjy^L 

rctcz, m$<D&i\zwmm%n<Dn.m.hrcK> 1 1 9 

(B) i:, 7tf»5 3. 5VlT'CS[lSi 
(A) t©J±B/A©ffl«riBiJSLfei:C5> 0. 93t 

[0 0 9 6] (^Stgfi?iJ 3 ) O^IC, 3 t LT, W 

MIfiKL iMni.4 Nio.s Feo.i 04 <DX lf*;HB|3g© 

[0 0 9 7] ^46 L i2C03^m»~^kv>^r>i:N 
1 (OH) 2fcFe 2 03*HJ:5i:t«LiMni.4 Nl 
os Feo.i OdDLItMntNitF eOitfcft** 

Ni (OH) 2 ^ F e 2 03^ji/L^-;l/5;bfcJ:DMS 
^M*T'i i oo'CT'i ob^p^d^^iltcc ijn^a 
c 0s*fiALM»fr#->U5;l/lc J: DSS-c? i ^ 

nmm^v8 oou-zodfiMjaiu xvf^^ 

aStfffl^L iMni.4 N i o.s Feo.i OfOtt^ttfcfe 
so [0 0.9 8] C ©HfifififlJ 3 ©WJBffifiS L i Mm. 4 N i 



(17) 
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o.5 Feo.i 0<(DJEMt£V!lV.(DMn(DBiZmm&. El 9 
tc^-Tct^fc 4. 0 7T-&D, 4W±tV"«d*fr*»|/t 

[0 0 9 9] gfc, C<DHffi0j3©IE«?g««L i Mn 
1.4 Nio.s Feo.i O^tCOl^T, g 1 <DHfifiOJgJ|gTlS 

rztcz. m9<D£?\cjEMmmm(Dmm&rc*) 125 

1§1.(B) M«I6*»6 3. 5 V$T'£D3ft«^« 10 
(A) £<DitB/A<Dm*ffl7£.Lrct£?>, 0. 9 3k 

co i oo] mmm4) o€tc, nastsufcLT, to 

«LiMni.48 Nio.s Bo.oz Oa<DX\Z*)IM&<D 

[o i o i] l i2C03tnM-m<t^yx>kN 

i (OH) ! i:B ! 035'iJ;^t5L iMni.4 8 Ni 
o.s B0.02 Oi<DL i tMntN i t B CDht t <fc ?¥ 

i (OH) 2 ;l/5;Wc± DMT lHSRflx 20 

;i/k:«j:«iB3aii%-Lfc. c<oei-&%i*^a*T?i 
100XT1 o^HipsuaaL^o JbaMsr^ffc^ 

tt'&BttfcL/'cfcOfc:, ffiLTl3^teL izCOstBz 
O3 fcfcigAU SSiS^-/V5;l/T'MigT* 1 B$F«8x 

i^t 8ooxt'2o vsmtammm u t. t? 

Tm&tfL i Mni.48 Nio.s B0.02 04<oa-&BMt1ftl* 

[0 10 2] C O^fiiifiRJ 4 OWWIiJSJi L i Mni.« Ni 

*Vr*5lC4. 0 1 TfcD, 4W±tl/^^^jifcL 

[0 10 3] 3:7c, C OHJfifflJ 4 OJEffiSlftll L iMn 
i.48 Nio.s B0.02 OWCOVT, M 1 OUSBOJgJiS-eSi 
HI UrcS D£D73i£T% 4. 2 V $ T'©SfcBS£«&«!l5£ L 
fckZZ, IEffifg«J«fiDfi«a&fcD 1-2 8mAh/gfc 

ttagfr£>&JBL iS^TM. 2VJTOSjiSi (B) 

3t««fl83^&3. 5V'S"POaWl CA) fcOJt 
B/AOfi*iMSLteJ:i:5, 0. 9 1 tv^f *ff« 40 
CLk&T-trco 

[0104] (MmM 5 ) O^tC, HflBtflJ 5 t LT. W 
SBfflfiJiL i Mni.38 N i 0 5 T i 0.1 C uo.02 Oa(DX¥ 

[0 1 0 5] ^A6L laCOsfcWB-Wbvi/jff^tN 
i (OH) z i:Ti02i:CuOJ:m3i:nLiM 
n i.38 N i 0.5 T i 0.1 C uo.02 O1C1L i £M n £ N i 
tT i t C u fcOfcbfcfcS i^PP»LfCo cOHLf; 
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C uo.02 0«©tt^HMb«*1lfc. 
[0 10 6] C ®#lfi£0IJ 5 omma. L i M n 1 .38 Ni 
0.5 Tio.i C uo.02 O^IEffiimKOMnO^fiBS 
H\ @9tC^-rct9ti:4. 0 3T-SD, 4«±tt^^ 

[0 10 7] £Q$flMH5 0IE&S4MlL iMn 

1 38 N i 0.5 T i 0.1 C uo.02 04lcov^T> SI 1 £DH)5Si 

omm-emmL terns (DftmT\ a. 2 vst-coshs 

Lfcirc 3, H9©«fc?lclEffiJ£1Mt©M;l& 
fcD 1 2 7mA h/ g tl^*»41*»43 C fctfT't 
fc 0 Sfc, Ir]«(C. ?C««Hl^e.^SL iS^T'4. 2 
VJTOStSi (B) fc, 76WK»WP5 3. 5VST* 
©SiWS« (A) 4:©JtB/A©il*SJj£L;tefci:3, 

0. 9 3k\,*5m^m*w%£ktf?*%rcc 

[0 108] (HS£0!I6) o^tc, HS(gflfiJ6i:LT, W 
#1JkU£L lMni.5 N i o.s 04 <DX tf*;l/«i£<DIE@rg 

[0 1 0 9] ^46 L i 2 C03i:ttM-^b-v>A' > >i:N 
i (OH) 2 ^ fc-TS L i Mni.s N i 0.5 04© 

L i £Mn kN i (DtttteZZommLrc O^lc. ipp 
«Lfett»-Kfb^>**>i:N i (OH) t&Stffotf 
5 «fc D MST' 1 BSIIBx * / -;Wc«fc SSiCtg-g- 
Lfcc COiB^fttSa^Tl 1 OOtfl OftlSftagft 

iLT«L liCOsfciSAU Sfiat^-^S/l/ 
■^SEfflT 1 «TlHlx*y-;Hc«tSJgiCil^€:fTorc. C 
Otl^«l*B6}R»IBSR*-p 8 0 0tt'2 0^»M 
U L iMnis N i 0.5 04 

[0110] zL<D$mm§<ommm$.L iMnu n i 

0.5 04CDIE@?S!f%K(DMnO^^ffi^l± > @9tC^-T<fe 
0 0TSD. 4&L±kl^$kft*ffircLT^ 

[0 1 1 1] $Ac, !10||«B«l6 0iEffifg1iSlHL iMn 
1.5 N io.5 04»COV>T, IBlOiafi<0^j18TKMLfe 
IDOJttT*, 4 . 2 VST'CD)Km^»^llJ^Lfci:iI 
5, IE@jS^lKcDaa$)fcD 1 2 OmAh/gfcV^^I 

4. 2VSTOMSi (B) 5tf»^3. 5 
VS-PO»«S« (A) k(DttB/ A<Dm*'MfcLrck 
C5> 0. 8 9 fcl^ilTSoft, 
[0 112] (HSSi?ij7) ■oric, MSSCT7 ilLTti:. 
MIML i 1.04 Mm.46 N io.s 0*(DZ.¥*Jlffi&CD 

.[0 1133ML i2COsk«»-BWtV>3!ri/kN 
i (OH) 2 cfc^ fcfS L i 1 .04 Mni.46 N i 0.5 

04<DL i £:Mn£N i OJti:445i7fftLft, 

t, f¥MLfc«fi?-iHb-?>#>fcN i (oh) 

a^-;U^^»c*DSST- 1 »^y-;KJ:5S 
^-g-Lfc ilcDrg-&^^^M*T' 1 1 OOtt'10^ 
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fc„ C Oi^^SlflS^t 8 0 0 °CT' 2 0 B^PeOAp 
XK*/l/*jfiT?IBj«*<L i i.04 Mni.46 Ni 

0.5 04«D«[^ifc<b«»*»fc. 

CO 1 1 4 ] C OUSfiCT 7 OfiJJWfflfiJt L ii.w Mni.46 
Nio.s 04©IEjS}g*!o*OMn©f&SffiR«\ 0 9K^ 
f<fcMC4. 0 8T'£>9, 4W±it^*tt%iSfeLT 

[0 115] COHag(W7flDiEffifiH«lKL li.o4 

Mni.46 N i o.s 04lco^T, fg 1 0^)SSi<D^T'|ttW 
L*:S»3©#r£T\ 4. 2 V£-e©fiM§«i&ilJ;£Lfc 
IE@i^«©M£>fc 9 1 1 3mAh/gi:V> 

mVA. ZViTfOfttSi (B) 3t«m^?> 
3. 5V£T*©&Wga (A) fc©J±B/A©«jE*ill!J5£ 
LfctCZ, 0. 9 0tl^<iT$t>ft. 
CO 1 1 6] (JtRffil 1 ) tt$2#J 1 LTx 40 

MflfigL iMni.6 N i o.4 04©*tf*;l/«i6©IEffiig 

[0117] ^46 L t2C03fc*«¥-»{tv>*->i:N 
i (OH) 2 £^#±-5 fcf 5 L 1 Mni.e N i o.4 04© 
LitMntNi <DitfcfcS«fc3ff«L;teo O^ric, 
fiLrc*»-|gfk-7>*^fcN i (OH) a fc*ifcM? 

Lfc„ coa^**ffift(tiTi i oo°ct-i ommhuM 

SQSLfcc aD^ST*§fc£tf%*flB&Lfcfc©K, f¥ 
«LT*SV»fcL laCOafcEAU aSjl^-^/b 

Tist i m&^zs-Mz&zm&M^z'K-irz, c 
(om^^mmmm^T s o o °c? 2 0 ^raia^jtaa 

U * £*;l/flBS"«?fflJ5!i>b< L IMni.e N i 0.4 04©ffi 

[0 1 18] CCDtt$m 1 ©%»§/£ L i Mm.s N i 
0.4 04©IE®^M©Mn©^5Mfrti. IS 9 fc^TJ: 
8 6T£9, ±a©#£l|li©fSafi©J&Jl&©IEffi 

[01 19] tfc, C Oj±t20!l 1 ©lEffirg^ft L i M n 

1.6 n i 04 cuic-D^x, m 1 (ommommr-mmLrz 
Mb (Dim?* 4. 2V£T*<Di&m®m*mi£.Lrct£ 

B9©«fc3fcIEffiS1&K©S«fcfc»J 9 7mAh/ 

L iS¥TM. 2V$T'©Sttt^a (B) fc, TcfltKftg 
fr£>3. 5VIT'©M§i (A) tdi:bB/ACD{i^ 
SyjeLfcfccs, 0. 7 9 fcv^fflLjW&Bn&fro 

[0120] (i±f$0IJ 2 ) O^K, JtMN 2 LT, «] 
mML iMni.4 N i 0.2 Cro.4 04 ©X K*;WliS© 

[0 1 2 1] ^46 L IzCOsfcWB-iMfc^Jtri'fcN 
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i (OH) ztCrzOj^li^tnL iMni.4 Ni 
0.2 C ro.4 0 4 ©L i tMnilN i t C r©i££&£J; 

tST 1 B#r^x^y-;nc i^ji^-a-L/cc c©ig-&fti 
*ffl&*T? 8 0 0 °CT 2 0 fifFliDlMUL/'ct, $ £ 
ic, MiSM:»#-;l'5 ;Mc * DSST 1 BfP^x^y-;U 

s o o°ct-2 ommtm&mL. x^^^mmr-m^ 

L i Mm. 4 N i o.2 C ro.4 04©8teBHfc«j*f§;fc. 
10 [0 1 2 2] C(DttnmZ<DWmm^.L i Mm. 4 N 1 
0.2 C ro.4 0*CDiEMmVBn<DMn<DBjS.m®lte, 0 9 
lc^-r=k5K3. 8 6T'feO, ±xE©#f§B / S©!|j5£©j£ 

[0 12 3] d ©tt$£0lj 2 ©lE^S^St L i Mr, 

1.4 N i 0.2 C ro.4 04 KOV^T, % 1 OUSfiOJBJBTBl 
WL^jitJO^ftT, 4. 2 V*T-©Sl«^**PJ^L 
ft ££13, H9©J:5£IEffig4Ml©Mi&fc!)9 3m 

20 ^^IL igtpTM. 2VS-POB«SI (B) £l, 7c 
»K!ftfr£>3. 5V£T'©fifcm^« (A) £©J±B/A 
Offi^ffJ^Lftrtil^, 0. 6 9 £^?{tLM#5>n& 

[0 12 4] 

[5§0j3©$ftl£] ±3zELTt/S<fcotc. *fgBJ3lcj;n{£, 

of, u^fc, *©&«*(&##« l \ 
mm? 4 . 5 v«±T*5 y £.r#j«fiffl©iE«ffi 

[SfficDffi^^lKBJ] 

[0 2] *&W<DW, 1 OUSSlOJBJBOiEffifSWfUco^ 

[0 3] Jtl^2 0iE4SHgWK(coi-»Ta9JeLfcSW« 

[0 4] *f8B^com3£D||SS(Dmi©U^7A-^lt?a 

.[0 5 ] *5%W<Dm 4 ©Hfifi©J&S<D-&*tl!!t S?3L- 
40 ;l/«»7a'^i 0 

[0 6 ] *mn(om 4 ©^ss©mi©-^a^*->*^- 

[0-7] *^©S5©HSB©JBffi©/W7'y -y K§y© 

«»i«i*©4*a*j5%^rnv*Ho 

[0 8] *S5K©»5©SW©JBM.©z^c«at^a- 
7n«y^0 o 

[0 9] *f€S^©^^j(DIE®rg^K©iSafi5ci:Mn©^ 

50 [^©IKB^] 




F£— A(#*f) 3D035 AA03 AA06 

5H029 AJ02 AK03 AL07 AL08 AM03 
AM04 AM05 AM07 BJ02 BJ14 
DJ16 DJ17 HJ02 HJ13 HJ18 
HJ19 

5H050 AA02 BA17 CA09 CB08 CB09 
CB12 DA10 FA17 FA19 HA02 
HA13 HA18 HA19 



